This paper investigates the motives of FX-risk management based on the changes of forward open positions of Hungarian corporations. We have found that Hungarian companies are significantly more exposed in short EUR forward position, than in EUR long one. Our linear regression model also showed that changing market conditions have an essentially higher impact on the EUR short positions. Our results confirmed that expectations are determining in the risk hedging decisions proving that financial risk management also has a speculative motive.
INTRODUCTION
The management of risks is one of the main tasks of corporate management not only in the theory but also in practice. It is a more and more common opinion (Merton, 2008) that despite the traditional theory that defines the task of risk management in reducing risks to a minimum level, the concept of enterprise risk management (ERM) (Casualty Actuarial Society, 2003) refers to the potential added value of taking certain types of risks. Based on the classic model of mean-variance optimization, where utility is a positive function of the expected value and a negative one of the variance of the random income at maturity, if the hedging instrument is costless, the optimal hedging ratio (w) depends both on the expected value of the hedging instrument (E(y)) (speculative hedge) and the covariance between the underlying asset (x) and the hedging instrument (pure hedge) (Rolfo, 1980 
where the corporate specific risk aversion is denoted by a, while var stands for the variance.
For uninformed hedgers, the hedging ratio shall be equal to the second part of the equation, so that the variance of the whole portfolio is minimized (Duffie, 1989) . In practice, non-financial corporations are using derivatives not only for variance reducing purposes. Stulz (1996) explains this fact by showing that some companies may have a comparative advantage in forecasting price movements and bearing financial risk. Consequently, for them, risk management shall not necessarily aim to minimize variance, but it is worth to take risks in those areas where the company has comparative advantages, by ensuring the downside outcomes of significant costs at the required level. According to Lessard (2008) , the "hierarchy theory" of corporate risk management is as follows: the first and most important is to define those activities which the company has comparative advantages in, and risks shall be taken here. The first level of risk management is related to the operation of the company; business strategy and operative management are defined based on them. The management of financial risks means the management of the risks arising / remaining as a result of the strategic decisions. Contrary to this, Hommel (2003) considers operating flexibility as an alternative to financial risk management, indicating the conditions under which it is worth to apply operative hedging instead of financial risk management at the company.
The available information about the practice of corporate risk management is limited, considering that companies have no recording or reporting obligation in this regard. The explanation of financial statements in the appendices of annual financial reports may contain guidance about the company's financial transactions relating to managing financial risk. The international literature contains several empirical analyses in connection with corporate hedging, including Tufano (1996) , Haushalter (2000) , Mian (1996), Josepf and Hewins (1997) , based on public databases and data from annual financial reports, or relying on the results of surveys. Dominguez and Tesar (2006) examined aggregate company exposure, Bodnar et al. (1998 Bodnar et al. ( , 1999 have conducted a survey on the risk management practices of U.S. and German companies.
In this paper, we aim to capture corporate hedging behavior based on the change of the foreign exchange forward positions. The structure is the following: first, we introduce the data and the framework of the analysis, and then the results of the linear regression models are presented. Finally, we summarize our findings.
DATA
The most widespread assets of financial hedging are derivative products: options and forwards or futures. As FX market is a typical OTC (over-the-counter, nonexchange) market and the usage of options is marginal in risk management (Bodnar et al, 1998 (Bodnar et al, , 1999 , we focus on the practice of forward FX-hedge. The National Bank of Hungary (NBH) provided a database containing the daily aggregate stocks of forward transactions of domestic financial institutions with other resident partners (financial sector excluded) in the period between January 2003 and March 2016. The database is based on the reports of domestic banks and it also includes the positions' direction. Positions denoted by "EUR long" are those positions if the resident client of the bank buys the foreign currency for Hungarian Forint (HUF) on forward, and "EUR short" refers to the positions when the client sells the foreign currency. Foreign currencies are not restricted to the EUR, but as the major trading currency is the EUR, we will use it for the sake of simplicity. "EUR short" forward position can derive either from the hedging activity of exporters or from speculation on the strengthening the forint. On the other hand "EUR long" forward position can serve the purpose of hedging import or speculation. We could not differentiate the positions according to client type, so the data are based not only on corporate transactions, but retail forward deals as well. Figure 1 shows the evolvement of the forward positions, it can be seen, that foreign currency short positions are higher than long positions; the currency sold on forward is about the double of forward currency purchases. The only exception is the period between November 2014 and March 2015, and it can be caused by the transactions relating to the compulsory conversion of the retail foreign currency loan portfolio. The higher volume of the forward currency short positions can be explained either by the difference of the trading balance or by speculation. The profit of a forward speculation is the difference between the forward rate and the spot price at maturity. According to the modern portfolio theory, the expected value of a forward position depends on the systemic risk of the currency. If the correlation between the spot FXrate and the market prices of other assets is positive, the expected spot rate exceeds the forward price, so long FX-forward positions have positive expected value. If this correlation is negative, the systemic risk is also negative, resulting in a premium of the forward prices, and a positive expected value of forward currency sale (Hull, 2007) . In the studied period, the country risk premium of Hungary was positive, consequently, the expected value of the future spot price was lower than the forward price. The measures of the forward stocks prove the above fact, and that the expected value of the forward position has an important role in the risk management decisions.
In the followings, we investigate the forward positions and through that the corporate risk management behavior in details.
ANALYSIS
For analyzing the factors that influenced the changes of long and short forward positions 1 , we built a multivariate linear regression model 2 , in which the dependent variable is the monthly percentage change of the positions. Although the database allows for the analysis of daily data, we decided to examine monthly changes instead, due to the unsystematic effects and noises of the daily data. In doing so, we took the first available data of each month and assigned the percentage change to the expiration date. The study period consists of 145 months between January 2004 and March 2016. We decided to omit the data from the first year, 2003, because the data collection started then, and the scope of data collection was unstable in that period. The open currency position to be hedged mainly derives from the foreign trade turnover, so the first set of explanatory variables is the monthly trading balance (export -import) 3 . As we aimed to capture the speculative motives of the hedge and the risk hedging behavior we included market data among the explanatory variables that can affect the expected value of the hedge and also of the speculative positions. According to market experience and our expectations, these factors could be the FX-rate, its volatility, the difference between the forward rate and the spot rate (swap-difference) and the foreign and domestic interest rates. We used the data series of the spot exchange rate of two foreign exchange rates, EURHUF and EURUSD. Considering that a change in the spot exchange rate affects also the forward rate, changes in the spot rate are expected to determine the hedging decision, as in the case of an advantageous price movement, better hedging rates are available. The next group of variables is the volatility of FX-rates. We downloaded the implied volatility of at-the-money option with 30, 90 days or 1-year maturity for both currency pairs 4 . Higher volatility of risk factors (foreign exchange rate) is expected to increase the utility available by hedging, and also the potential hedging needs. The expected profit of a forward transaction is also affected by the difference of the forward exchange rate and the expected spot exchange rate, this difference, (swap-difference) is also quoted in the interbank market; its time-series is available on Bloomberg. The swap-difference is determined by the difference of the spot exchange rate and the interest rates of the two currencies. Therefore, in addition to the one-year development of swap-difference, 1-year BUBOR representing HUF interest level, and 1-year EURIBOR and 1-year USD-LIBOR data for the foreign interest were included among the explanatory variables. In order to ensure the independence of the individual observations required by the methodology, both the dependent variable and the explanatory variables consist of the percent change in each factor. By examining the time series of the derivative stocks (Figure 2 ), we found a periodicity in both the long and the short positions: they, in general, are strongly reduced between December and January. This fall in the stocks may be explained by the positions expiring or closed out at the end of the year, since most corporations hedge to the reporting date, or in many 4 Data source: Bloomberg cases, they do not want to report a substantial derivative portfolio in their annual statements. Therefore, in addition to market factors, the "December effect" was included as a binary explanatory variable, with 1 standing for the period from the beginning of December to the beginning of January, in any other cases, it is 0. The explanatory variables within a variable group are strongly correlated, but we included more variables to quantify the same factor, in order to find the variables with the highest explanatory power. However, variables are not uncorrelated between groups of variables either; therefore, we addressed the collinearity between the explanatory factors by choosing the stepwise method in the regression, thus the redundant variables are not included in the model. Table 1 
RESULTS
In the first run the analysis of the residuals showed that one observation, 3 rd November 2008, influenced critically the regression model, therefore, we excluded this month from the further analysis. Figure 3 shows Centered Leverage and Cook's Distance values. The horizontal and vertical lines represent acceptance limits based on the rule of thumb.
Figure 3: Exploring extreme data Source: the authors based on NBH data
The extremity of this special date can be caused by the liquidity crisis of the Hungarian market in October 2008.
Modeling EUR short positions
Based on the F-statistics of the regression model, the model is significant at any conventional level (p-value 0.000), the adjusted R 2 coefficient is 0.58, i.e. nearly 60% of the total variance is explained. The essence of the stepwise method is that the independent variables are included gradually, on the basis of their explanatory power, as long as the new explanatory variable significantly improves the model. Table 2 shows that short forward positions were affected by three factors substantially: the change of the 30-day implied volatility of EURHUF; the EURHUF spot rate and the position closings in December. It can be seen that the changes in foreign trade turnover had no effect on the derivative stock, which can be explained by the fact that products crossing the economic border of the country count to foreign trade, while hedging is carried out prior to the sale, in advance. In addition, we had data only about the net value of the foreign trade that proved to be almost uncorrelated to the forward positions. From the above volatility data, the 90-day (3 months) volatility of the EURHUF exchange rate proved to be determining; because of the correlation of the volatility data, additional volatility time series do not provide further explanatory power. 1 percent increase in the EURHUF market volatility, the portfolio increases by 0.475 percent. 1 percent rise in EURHUF exchange rate, meaning weakening of the forint against the euro, as expected, increases the sold foreign currency portfolio by 1.896 percent in the period. Short currency positions are reduced by 11% on average in December.
Model
Although the expected value of the forward sale can be increased by the EURHUF swap difference, it is surprising that this factor was not included in the explanatory variables of the model and so the higher forward price arising from the difference in interests alone does not cause changes in the forward portfolio. The reason for this is possibly the strong relationship between the swap difference and the EURHUF spot rate.
The correlation between the explanatory variables is acceptable, the tolerance value is close to 1, as well as its inverse, the variance inflation factor (VIF), the value of which is also close to one. In explaining the long forward positions, the constant proved to be significant; so if all other factors remain unchanged, the monthly portfolio increases by 3.6%. For long forward position, the December effect is the most significant, this variable was involved first. The year-end position maturities and closings reduce the overall portfolio by almost 18% on average. The other two explanatory variables, similarly to the model in the previous subsection, are the change in the EURHUF exchange rate and the 12-month volatility of EURHUF. The weakening of the forint against the euro by 1 percent reduces the portfolio by 2.334%, in line with the expectations. The growth of volatility is in positive correlation with the portfolio increase; however, in the case of long positions, the 1 year implied volatility had the highest explanatory power, so it was included in the model as an explanatory variable. All the three explanatory variables are significant at a level higher than 99%, tolerance is close to 1, and the VIF value supports that the explanatory variables are uncorrelated. The distribution of residuals cannot be considered normal; the p-value of the Kolmogorov-Smirnov test is 0,004. The foreign trade turnover and the EURHUF swap difference were not included as explanatory variables, the reasons can be similar to those referred to in the case of the short positions: the foreign trade turnover and the timing of the hedging decision are different, or may vary, while the swap difference does not have an additional significant effect on the development of the portfolio due to its co-movement with the EURHUF exchange rate. The effect of the explanatory variables developed in line with the expectations, but the model does explain only one-fifth of the total variance, which indicates non-linear effects and further explanatory factors as well as the importance of individual factors also in the case of long positions.
CONCLUSION
We analyzed the aggregate long and short forward positions of the non-financial resident clients of Hungarian banks, in order to detect the motives of corporate FX-hedging and speculation. We found that market movements have an important impact on the change of the forward positions. As we expected, trading activity increased following favorable spot rate changes, long forward position correlated negatively, short forward positions correlated positively with the spot price. Higher volatility of the exchange rate caused an increase of the forward positions in both directions. We found that both positions fall significantly at the end of the year. We could explain the changes of the short foreign currency positions in 60 percent, but the explanatory power of the model was only 20% for long FX-positions.
